Tidal motions of the water table height inside a sloping beach are investigated via field measurements and theoretical considerations. Only the movements forced by the tide are considered, so a beach with negligible wave activity was chosen for the field measurements. The data show that even in the absence of precipitation the time averaged inland water table stands considerably above the mean sea level. Also the water table at a fixed point inside the beach is far from sinusoidal even though its variation is forced by an essentially sinusoidal tide. This latter effect is due to the boundary condition along the sloping beach face which acts as a highly nonlinear filter. The observed behavior of the water table is explained in terms of perturbation extensions to the classical "deep aquifer solution." One extension deals with the nonlinearity in the interior, the other with the boundary condition at the sloping beach face.
INTRODUCTION
The height of the water table near the coast influences the stability of structures founded on soils or sands and it may be a limiting factor for agricultural land use because of saltwater The amplitude and phase lag information from all 11 wells determined by harmonic analysis are shown in Table 1 , and the complete data set is printed in Table 2 . Please note that the expected absence of rainwater outflow at the test site is supported by the fact that the measured mean water levels approach a horizontal asymptote on the inland side.
FIELD MEASUREMENTS 3. MATHEMATICAL MODELING
The water -table was Figure 1 . These effects of the sloping interface are treated in section 3.3.3.
Governing Equations
We consider the shore normal groundwater flow in a long straight beach as shown in Figure 2 .
The origin of the x axis is at the intersection of the mean 
Boundary Conditions
In order to define uniquely the solution for (3) we need two boundary conditions. The first of these is obtained by requiring that all oscillations die out far from the beach, i.e., the point at which h is prescribed does not have a fixed abscissa unless the beach is vertical (cot/3 = 0).
Analytical Solutions
Analytical solutions to (3) with the boundary conditions (4) and (5) 3.3.3. Sloping beach and small tidal amplitude. In the following it will be shown that the rise of the average water table height between the low water mark and the high water mark could be due to the asymmetry of the tidal infiltration/ draining process for a sloping beach. In popular terms: It is much easier for the water to pour into a sloping beach at high The deviation is therefore mainly due to the fact that the water table did get decoupled from the tide at low tide in the field experiment while the models assume that it did not, i.e., (32) is based on the boundary condition (5) which assumes that no seepage face is formed. Figure 8 The asymptotic inland overheight due to the nonlinearity of Boussinesq's equation is of the order A2/4D, and this value is approached asymptotically as e -2t•x (see (25)).
Apart from these time-averaged features, the time depen.
dence of the water table height at a point has been investi. gated, and it has been shown that the sloping beach face acts as highly nonlinear filter which causes the water table to rise abruptly and drop off slowly compared to the near-sinusoidal tide which drives it. This effect is quantified by the results in section 3.3.3.
